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PREFACE

This docunent is issued as an interface control annex to the

Payl oad Integration Plan (PIP) for the Cell Culture Mdul e-A
(CCMA) payload. This interface control annex describes all CCM
A equi pment stowed or installed in the Orbiter crew conpartnent
and the pertinent requirenents affecting interfaces, stowage,
installation, or flightcrew use.

In case of any variation between this interface control annex and
the PIP, the PIP shall take precedence. Any requirenments
submtted in this docunent that are not within the scope of the
PIP wll not be considered binding on the National Aeronautics
and Space Adm nistration (NASA) for inplenentation.

By signing this docunent, the custoner is accepting and agreeing
to abide by the requirenents defined in the foll owi ng docunents
unl ess ot herw se specified and/or agreed to in this docunent.

NSTS- 21000- | DD- MDK Shuttl e/ Payl oad Definition Docunent
for M ddeck Accommbdati ons

NSTS- 21000-1 CA O biter Crew Conpart nment
I nterface Control Annex Bl ank Book

The | ocation of equipnment defined in this interface control annex
IS subject to change by NASA w thout prior agreenent as |ong as
the basic requirenents of the payload and integrating hardware
are satisfied. Oficial stowage/installation |locations for a
given flight wll be defined in the appropriate Crew Conpart nent
Configuration Draw ng (CCCD).

Any stowage tinme requirenents listed in this interface control
annex are used to assure installation/renoval feasibility. Final
stowage tinelines are the responsibility of the NASA John F
Kennedy Space Center (KSC)

Corrections and updates to this interface control annex wll be
made as necessary.

Comments or questions relative to this interface control annex
shoul d be directed to the foll ow ng:
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Space Shuttle Program Representative:
NASA Lyndon B. Johnson Space Center (JSC)
SP3/ St even Stenzel
Tel ephone 713-483-2414, FAX 713-483-3240.
Customer Techni cal Representative:
United States Air Force ( USAF)

Capt. Craig Lanb
Tel ephone 713-483-3475
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M DDECK | DD REQUI REMENTS

1.

requirements as defined in the Shuttl e/ Payl oad

meet al |

The payl oad will

NSTS- 21000- | DD- MDK.

Interface Definition Docunent for M ddeck Acconmobdati ons,

The custoner will

| DD- MDK:
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2. PAYLOAD UNI QUE EXCEEDANCES, WAI VERS, DEVI ATIONS TO M DDECK | DD

The payload will neet all requirenments as defined in Section 1 above for the
Shuttl e/ Payl oad Interface Definition Document for M ddeck Accommodati ons, NSTS
21000- 1 DD- MOK.  To support payl oad revi ew and acceptance, the customer may be
required to submt test data for El ectronagnetic Conpatibility ( EMJ, Thernal,
Acoustic, and Structures. |If test data is required, the data will be available
to Lyndon B. Johnson Space Center (JSC) for review no |ater than Launch mnus 4
(L-4) nonths.

For payl oad hardware requiring stowage into a | ocker, the payload is willing to
accept the loads transmtted to the hardware by the Obiter through isolating
foammaterial inside the stowage | ocker. (Reference NSTS-21000-1DD MX, Section
4) .

The followi ng are approved exceedances to the M ddeck Interface Definition
Docurent (1DD).

a. Payl oad exceedance on Section 3.4.1-Payl oad Wi ght Exceedance- St andard
Modul ar St owage Locker, has been approved per CR A-21187-1 CA-0001.

b. Payl oad exceedance on Section 5. 3-D scharge Exceedance- Payl oad
Ef fl uents, has been approved per CR A-21187-1 CA-0001.

c. Payl oad exceedance on Section 4.7.3-Payl oad Generated Acoustic Noi se
Exceedance, has been approved per CR A-21187-1CA-0001.

d. Payl oad exceedance on Section 8. 3.1-Payl oad Produced Conducted Noi se
Exceedance, has been approved per CR A-21187-1 CA-0003.

e. Payl oad exceedance on Section 8.4.1-Electrical Bonding, has been
approved per CR A-21187-1 CA-0004.
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3. POANER REQUI REMENTS

Payl oad power interface characteristics at the Space Shuttle Program
(SSP)/ payl oad interface are per Section 7 of the Shuttle/Payl oad Interface
Definition Docunent for M ddeck Accommodati ons, NSTS-21000- | DD- MDK.

Tabl e 3-1.- PAYLOAD PONER | NTERFACE REQUI REMENTS

O biter service | DD Vol t age Power watts Time limt Payl oad
by flight ref. range Max. Peak on char act er -
par a. cont. peak power i stics
Pr el aunch 7.2.1 (22 V- 32| 28 W | 70 W 50 nsec Resi stive
V dc
Ascent 7.2.1 (22 V- 32| 28 W | 70 W 50 nsec Resi stive
V dc
On-orbit operation |7.2.1 |22 V - 32| 28 W | 70 W 50 msec Resi stive
V dc
Descent 7.2.1 (22 V- 32| 28 W | 70 W 50 nsec Resi stive
V dc
Post fli ght 7.2.1 (22 V- 32| 28 W | 70 W 50 msec Resi stive
V dc

4. PAYLOAD | NSTALLATI ON STOMGE/ CREW | NTERFACE REQUI REMENTS
(CCm A

a. The experinent objective is to evaluate m crogravity stress on bone
and ot her body cells and to test tissue |oss pharmaceuticals for
ef ficacy.

b. Stowage requirenents shall not exceed one niddeck | ocker for the Cell
Culture Modul e-A (CCOM-A) and the experinment nodul e shall not weigh
nmore than 57.2 Ib. The CCM A payl oad requires stowage for a spare
CCM A fuse contained in a zip-lock bag and an RS-232C 9-to0-9 pin data
interface. Two CCM A data diskettes (a primary and a backup)
contai ni ng backup CCMA files will be stored in the Flight Data File
(FDF).

c. The payl oad experiment nodul e consists of a m ddeck standard | ocker
conpati bl e doubl e tray repl acement assenbly which allows for 1/2 in.
of isolating foam around the payl oad.

d. CCOM A requires a locker with a nodified | ocker door with all three
panel s renoved.

e. The payload configuration requires |ate stowage (within L-24 hr) for

l aunch and early renoval after landing due to sanple life and gravity
sensitivity. Late installationis to be conpleted by L-14 hr.
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f. The payload requires Orbiter-supplied 28 V dc power froma standard
m ddeck outl et throughout all phases of the m ssion.

g. Nomi nal experinent activities require no crew intervention beyond a
singl e pushbutton input following arrival on-orbit and another single
pushbutton input to signal preparation for |anding.

h. Of-nomnal experinent activities require a crewrenber to change out a
fuse, recycle system power and use a shared flight Payl oad and CGeneral
Support Computer (PGSC) for experiment conmandi ng and data file
upl oads and downl oads between the experiment and the PGSC.

i. The CCM A configuration requires a backup | ocker configured for flight
to support payl oad turnaround due to | aunch scrubs.

5. STOMGE/ | NSTALLATI ON HARDWARE DEFI NI TI ON ( CCM A)

NOVENCLATURE AND P/ N Qry DI MENSI ONS (i n. ) VEEI GHT (1 b)

SSP- provi ded for dedicated
use:

M ddeck stowage | ocker, with 1 N R 10.5 Ib
nodi fi ed access door, with
all three panels renoved
P/ N SED39119019- 321
(See section 9, iteme.)

DC power cabl e 1 See section 9 item a. N R
P/ N 10108- 10082- XX
or V733-718701- XXX

RS232 data cabl e 1 2.0 x 7.5 x 8.25 2.51b
SED33103348- 307

SSP- provi ded equi pnent for
shar ed use:

486 PGSC 1 N A N A
P/ N SED33106017- 303

PGSC power cabl e 1 N A N A
P/ N SED33103334- 311

Payl oad- pr ovi ded:
(reference figure 1)

CCM A experiment nodul e 1 19.3 in. x 16.3 in. 57.2 Ib
P/ N DOD40010D X 8.9 in.
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5. STOMGE/ | NSTALLATI ON HARDWARE DEFI NI TI ON ( COMFA) ( Concl uded)

NOVENCLATURE AND P/ N Qry DI MENSI ONS (i n. ) VEEI GHT (1 b)

CCM A spare fuse 1 See note g. 0.2 oz
P/ N BUSS NMDA4

CCM A Data D skettes 2 St owed i n FDF. 0.7 oz ea

6. PAYLOAD ELEMENT STOMGE/ | NSTALLATI ON DESCRI PTI ON ( CCM A)

a. To support stowage design and anal ysis, the Payl oad Custoner, at tine
of manifesting, will submt to the Crew Conpartnent Engi neer,
engi neering drawi ngs of all hardware defined in this annex as payl oad
provi ded. Access to the hardware may be required to support the
st owage desi gn.

b. To support proper installation and stowage assessnments, the customer
will be required to supply center of gravity (c.g.) data for all
hardware being installed in place of a | ocker or hardware being stowed
exceeding 30 I b in weight.

c. The dc power cable length and routing for each mssion will be defined
in the Crew Conpartnment Configuration Draw ng (CCCD).

d. Installation of the experinent nodule will be into a | ocker without a
stowage tray and surrounded with a half-in. of foamon all six sides
(reference figure 2). The nodule will be stowed in a |ocker with a
nodi fi ed | ocker door with all three panels renoved.

e. Exact stowage configuration of the CCM A equiprment will be defined by
t he CCCD.

f. A backup flight-configured | ocker will be provided to support payl oad
turnaround in the event of a |aunch scrub.

g. The spare fuse will be contained in a zip-lock bag prior to stowage
into a | ocker.
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